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In the title compound, CigH 14 0 4 C2H 6 0, the coumarin ring 
system is approximately planar with a maximum deviation of 
0.037 (3) A and is nearly perpendicular to the benzene ring, 
making a dihedral angle of 86.55 (9)°. In the crystal, molecules 
are linked by classical O— H- ■ O hydrogen bonds and weak 
C— H- ■ O interactions. 

Related literature 

For the biological activity of coumarins, see: Sharma et al. 
(2005); Xiao et al. (2010); Iqbal et al. (2009); Siddiqui et al. 
(2009); Rollinger et al. (2004); Briihlmann et al. (2001). For a 
related structure, see: Yang et al. (2010). 



b = 10.0341 (5) A 
c = 14.8999 (7) A 
/3 = 111.980 (3)° 
V = 1726.93 (14) A 3 
Z = 4 

Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
7mi„ = 0.972, r m „ = 0.982 

Refinement 

R[F 2 > 2a(F 2 )} = 0.057 

wR(F 2 ) = 0.188 

S = 1.05 

3021 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
/a = 0.09 mm -1 
T = 298 K 

0.30 x 0.25 x 0.20 mm 



12216 measured reflections 
3021 independent reflections 
1762 reflections with / > 2o'(7) 
R in . = 0.119 



229 parameters 

H-atom parameters constrained 
Ap max = 0.19 e A~ 3 
A/> mi „ = -0.25 e A~ 3 



D-H-A 


D—H 


H-A 


D-A 


D-H-A 


03-H3-05' 


0.82 


1.82 


2.629 (3) 


166 


05-H5A-02 


0.82 


1.95 


2.764 (3) 


169 


C17-H17-02" 


0.93 


2.54 


3.398 (4) 


154 


C20-H20/J- ■ 04 iu 


0.96 


2.53 


3.489 (5) 


177 



Symmetry codes: 
-x + 2,-y + l, -z + 1. 



(i) 



x, y — 1, z\ 



(ii) 



-x + \,y-l,-z- 



(iii) 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
DIAMOND (Brandenburg & Berndt, 1999); software used to 
prepare material for publication: SHELXL97. 

The project was supported by the Natural Science Foun- 
dation of Huaihai Institute of Technology, China (No. 
Z2009019). 



HO 




C 2 H 5 OH 



Experimental 

Crystal data 

C 1S H 14 04C 2 H 6 0 
M, = 340.36 



Monoclinic, P2j/c 
a = 12.4562 (6) A 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5373). 
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7-Hydroxy-4-methyl-8-(3-methylbenzoyl)-2//-chromen-2-one ethanol monosolvate 
S.-P. Yang, L.-J. Han, X.-Y. Chen and Z. Gao 

Comment 

Coumarins are very well known for their biological activity, such as antioxidants (Sharma et al, 2005), anticancer activity 
(Xiao et al, 2010), antiamoebic (Iqbal et al, 2009), anticonvulsant activity (Siddiqui et al, 2009) and inhibitions of acet- 
ylcholinesterase and monoamine oxidase (Rollinger et al, 2004; Briihlmann et al, 2001). Previous we have decribed the 
crystal structure of 8-benzoyl-7-hydroxy-4-methyl coumarin (Yang et al, 2010). As part of our study of the crystal structures 
of coumarin derivatives with 7-hydroxy, we report here the crystal structure of 8-(3-methylbenzoyl)-7-hydroxy-4-methyl- 
2//-l-benzopyran-2-one, (I). 

In the molecule (I), the asymmetric unit contains one coumarin molecule and one ethanol molecule, and which are linked 
together by one O — H-0 hydrogen bond (Table 1 and Fig. 1). The coumarin moiety (r.m.s deviations 0.0214 A) and phenyl 
ring are perpendicular to each other with a dihedral angle of 86.55 (9)° between the plane of the atoms 01 — 03/C1 — C9 
and the plane of C 1 2— C 1 7. 

In crystal structure of (I), atom 03 in the molecule at (x, y, z) acts as hydrogen bond donor to atom 05 in the molecule at 
(x, y - 1, z), forming a C(10) chain running parallel to the [010] direction and generated by translation. Inversionally related 
molecular chains are linked together by a weak %-% interaction, the ring centroid Cgl [0 1/C 1 — C4/C9] in the molecule at (x, 
y, z) connects Cgl in the molecule at (1 -x, 1 - y, 1 -z) [centroid-centroid distance = 3.57278 (17) A], so forming a doubled 

chain of R^{22) ring parallel to the [010] direction (Fig. 2). Neighboring doubled chains are linked into three-dimensional 
crystal structure by weak C — H - 0 hydrogen bonds (Table. 1). 

Experimental 

The mixture containing 1.47 g (5 mmol) of dry powdered 7-(3-methylbenzoxy)-4-methylcoumarin and 2.0 g (15 mmol) of 
anhydrous aluminium chloride was heated for about 2 h at 463 K in an oil bath, then 30 ml of dilute (1:7) hydrochloric 
acid is added and the mixture is heated on a steam bath for 60 min, the crude products were filtered off, washed with water. 
Single crystals of (I) suitable for X-ray structure analysis were obtained by recrystallizing the crude product from a 95% 
ethanol solution, m.p. 503-504 K. 

Refinement 

H atoms were placed in calculated positions with O — H = 0. 82 A (hydroxyl), C — H = 0.93 (aromatic), 0.96 (methyl) and 0.97 
A (methylene), and refined in riding mode with (7j S0 (H) = 1.2(7 e q(C) (aromatic and methylene) and £/j S0 (H) = 1.5(7 e q(C,0) 
(methyl and hydroxyl). 
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Figures 
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Fig. 1. The asymmetric unit of title structure, showing 50% probability displacement ellips- 
oids for non-H atoms and the atom-numbering scheme, intramolecular O — H---0 contact is 
shown. 




Fig. 2. The molecular doubled chain of R4 (22) ring parallel to the [010] direction. [Sym- 
metry codes: (*) x, -1 + y, z; (#) x, 1 + y, 1 - z;(&)l - x, 1 - y, 1 -z]. 



7-Hydroxy-4-methyl-8-(3-methylbenzoyl)-2H-chromen-2-one ethanol monosolvate 



Crystal data 
C 18 H 14 0 4 C 2 H 6 0 
M,.= 340.36 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 12.4562 (6) A 
b= 10.0341 (5) A 
c= 14.8999 (7) A 
[3= 111.980 (3)° 

F= 1726.93 (14) A 3 
Z=4 



^(000) = 720 

D x = 1.309 MgnT 3 

Mo i&x radiation, A, = 0.71073 A 

Cell parameters from 1087 reflections 

6 = 2.5-27.8° 

H = 0.09 mnT 1 

7=298K 

Prism, colourless 

0.30 x 0.25 x 0.20 mm 



Data collection 



Bruker APEXII CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 



302 1 independent reflections 
1762 reflections with/> 2a(7) 



; = 25.0°, e min =i.8° 



h = -14-.-8 
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£ = -ll->8 
/ = -15— »17 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F 0 2 ) + (0.0767P) 2 + 0.8164P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap ma x = 0.19eA- 3 
Ap m i„ = -0.25 e A~ 3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




CI 


0.5042 (3) 


0.6046 (3) 


0.3838 (2) 


0.0487 (8) 


C2 


0.3975 (3) 


0.5458 (3) 


0.3794 (2) 


0.0547 (9) 


H2 


0.3386 


0.6016 


0.3809 


0.066* 


C3 


0.3789 (3) 


0.4140 (3) 


0.3734 (2) 


0.0498 (8) 


C4 


0.4702 (2) 


0.3271 (3) 


0.3715 (2) 


0.0439 (7) 


C5 


0.4632 (3) 


0.1883 (3) 


0.3652 (2) 


0.0538 (8) 


H5 


0.3943 


0.1467 


0.3595 


0.065* 


C6 


0.5548 (3) 


0.1119(3) 


0.3673 (2) 


0.0523 (8) 


H6 


0.5474 


0.0197 


0.3626 


0.063* 


C7 


0.6596 (3) 


0.1722 (3) 


0.3765 (2) 


0.0460 (8) 


C8 


0.6708 (2) 


0.3099 (3) 


0.38248 (19) 


0.0395 (7) 


C9 


0.5751 (2) 


0.3841 (3) 


0.37894 (18) 


0.0400 (7) 


CIO 


0.2669 (3) 


0.3553 (4) 


0.3712(3) 


0.0717(11) 


H10A 


0.2202 


0.4242 


0.3828 


0.108* 


H10B 


0.2828 


0.2882 


0.4205 


0.108* 


H10C 


0.2261 


0.3159 


0.3090 


0.108* 



r min = 0.972, T max = 0.982 
12216 measured reflections 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.057 
wR(F 2 ) = 0.188 
S= 1.05 

3021 reflections 
229 parameters 
0 restraints 
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Atomic displacement parameters (A ) 
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Geometric parameters (A, °) 








ci— 02 
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0.9600 


C6— H6 
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Hydrogen-bond geometry (A, °) 



D—n-A D — H 

03— 10-05' 0.82 

05— H5A-02 0.82 

C17— H17-02" 0.93 

C20— H20B-O4"' 0.96 



Symmetry codes: (i) x,y~\,z; (ii) -x+\,y-V2, -z+1/2; (iii) -; 



R-A D-A D—JI-A 

1.82 2.629 (3) 166. 

1.95 2.764 (3) 169. 

2.54 3.398 (4) 154. 

2.53 3.489 (5) 177. 
, -y+\, -z+1. 
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